Z(ee)+Jets Analysis

>Data & MC Tuning
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Samples

> Data > MC:
> EMITRKskim > ZIGamma* > e'e +X 400k Pythia
> Single EMtriggers > Zj->egj: 150k Alpgen + Pythia
> Runrange: 20 April 2002 - 28 June > Zjj ->e€jj: 180k Alpgen + Pythia
2004 (Runs 151,817 - 194,566) > Zjjj -> esjji: 15k Alpgen + Pythia

Rejecting bad runs (CAL, SMT, CFT,  , progessed with ATHENA (v01-05-02)
Jet/Met, Luri)

323pb’

No T42 applied

Jetcorr vo.1

Processed with ATHENA (v01-05-02)

University of 1l

nois at Chicago
|

Marc Buehler  H(Multileptons)  11-18-04 2



Selection Crtena

> Removing bad runs/LBNs & dupli events > Jet selection:
> PVXaut: |z<60om > 0.05<BEMF<095
> Using unprescaled singe EM triggers > HotF <10
> Hectron selection: > N9O>1
> D101 > CHF<04
> EMF>09 > Lloonf
> 1s0<0.15
> HWT)<T2 > JES corrected p >20GeV
> p>25GeV > |det_eta|<.5
> det etal<1." > R_emoval of jets overlap_pipg
> Induding phi aradks with electrons from Z within dR
> Z selection: of04
> 75GeV <M_ <105GeV
> At least one trackmatched electron
> Al least one electron needs to fire the trigger
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Data & MC Tuning: Z(ee)+X

Hectrons Jts
Data - Correct for data EM inefficiencies -ES5.1/ ESS5.3
- Correct for trigger inefficiencies - Background subtraction
- Correct for data tracking inefficiencies
- Background subtraction
MC - Electron smearing - ES5.1/ ES5.3

- Correct for MC EM inefficiencies

- Correct for MC tracking inefficiencies

- Correct for difference in Z pT between
data and MC

- et smearing
- ket reco scaling factor

University of lllinois at Chicago
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Z(ee) + X Data EM inefficency corrections

- 2D parameterization of EM efficiency vs pT and eta
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Z(ee) + X Data EM inefficency corrections

- Factorization of phi dependence
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tniries 134490
E Mean 0.09878
- + ok 4.t |RMS  0.05406
= -
0.3:—
ME_ + + \
0.6+ 'Flat region'  91.9+-0.2
050
T 4 Phi cracks ~ 63.5+-0.9
0.4:—
035
02>
0.1E
0:||||III|III|III|||||||||||||||I|III|III
0 002 004 006 008 01 012 014 016 018 02

University of lllinois at Chicago

Marc Buehler H(Muiltileptons)  11-18-04



Z(ee) + X Data Trnigger inefficency corrections

Parameterized vs pT
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Z(ee) + X Data Tracking inefficiency corrections

- assuming tracking efficiency is flat vs pt, eta, phi

- applying averaged tracking efficiency: ~77%
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Z(ee) + X: Data background subtraction

- Gaussian + BW fitting method for Z peak

- Sidebands for electron pT, eta, ZpT, Zrapidity
- Signal window: 75GeV — 105GeV

- Sidebands: 40-75GeV && 105-140GeV
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Z(ee) + X: Data background subtraction

diem invariant mass (1 track, >= 0 jets)
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Z(ee) + X MC electron s(ch)mearing

> Applied to match dataand MC pT
> pT' = pT C [1+GaUSS(O,f)] c=1.003, f=0.045
> Same for px, py, pz, E
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Z(ee) + X: MC EM inefficency corrections

- 2D parameterization of EM efficiency vs pT and eta
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Z(ee) + X: MC EM inefficency corrections

- Factorization of phi dependence

eff EM phi 0jet
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Z(ee) + X MC Tracking inefficiency corrections

- assuming tracking efficiency is flat vs pt, eta, phi
- applying averaged tracking efficiency: ~88%
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Z(ee) + X Correct for difference in ZpT between data and MC

Z pT (1trk)_Ojet
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Data vs MC. Z(ee) + X
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Data vs MC. Z(ee) + X

diem invariant mass (1 track, >= 0 jets)
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Z(ee)+X MC jet s(ch)mearing

- Need to compensate for different jet energy resolutions in data and MC

- Smearing of MC jets based on ESgroup parameterization (5.1)

- for a given jet this uses jet pT and det_eta to calculate the data- and MC-
resolution

- if (data_res < mc_res) return 1.0

- else: sigma = sqrt( data_res*data res —mc _res*mc res )

- return Gaus(1.0, sigma)
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todo

> Datavs MC
> eetX
> Different background subtraction method (anti-electron cut)
> |mprove Z peak fit
> Absolute nommalization
> Jet eta and phi features ?
> Z(ee) +>=nJets
> Acceptance vs Jet Multiplicity
> Xsection...
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